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Effect of Host-Plant Species on The Survival, Adult Longevity
and Fertility of Predatory Bug, Macrolophus caliginosus
Wagner [Hemiptera: Miridae]
* Abdul-Jalil Salem Hamdan
Department of Plant Production and Protection, Faculty of Agriculture,
Hebron University, P.O.Box (40) , Hebron - Palestine

Abstract:
Two laboratory experiments were carried out under controlled conditions. First expp
periment was to study the development and survival of nymphs of Macrolophus caliginn
nosus Wagner, when offered clean leaf-discs of tobacco, eggplant, tomato, pepper or
Pelargonium peltatium only. The second experiment was to study the adult longevity
and fertility of M. caliginosus offered greenhouse whitefly Trialeurodes vaporariorum
(Westwood) (GHWF), on different host-plant. Although newly hatched M. caliginosus
nymphs did not survive on plant sap alone, adults could live and even produce offspring.
However, when M. caliginosus offered these plants as oviposition sites and fed on T.
vaporariorum infestation, the intrinsic rate of increase of M. caliginosus was the highep
est on tomato, followed by Pelargonium, eggplant, tobacco and pepper. M. caliginosn
sus showed a potential for reproduction on tomato and eggplant, and might be able to
double its population in 15.6 days on tomato and 72.8 days on eggplant. However, M.
caliginosus would be unable to establish a satisfactory population on either tobacco or
pepper as its life table calculations showed that doubling time was 575.2 days on tobaccp
co and - 90.4 days on pepper. Thus, it can be concluded that inter-cropping of tobacco,
pepper and eggplant with Pelargonium might enable M. caliginosus to increases its
“fertility” to build up population sufficiently to suppress T. vaporariorum infestations in
a shorter time than in the absence of Pelargonium. Furthermore, M. caliginosus females
preferred to lay their eggs in solanaceous plants rather than in Pelargonium when both
plants were offered together, although there was no significant effect of the host-plant
species on the incubation period.

Key words: Macrolophus caliginosus; Trialeurodes vaporariorum; Biologicp
cal Control; Insect Plant Relationships.
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تأثري العائل النباتي على تطور وفرتة حياة احلشرة الكاملة وخصوبة حشرة البق املفرتس
]Macrolophus caliginosus [Hemiptera: Miridae

امللخ�ص:

مت تنفيذ جتربتني خمربيتني حتت ظروف حمكمة ،أ
الوىل لدرا�سة مقدرة ح�رشة البق املفرت�س Macrolophus
 caliginosus Wagnerعلى التطور على أ�وراق نظيفة من نباتات الدخان ،الباذجنان ،البندورة ،الفلفل ،او

اجلرانيوم  ،والثانية لدرا�سة تطور ح�رشة البق املفرت�س وت أ�ثري هذه النباتات على و�ضع البيو�ض و طول فرتة حياة
احل�رشات النا�ضجة وخ�صوبتها عند تغذيتها على بيو�ض ح�رشة ذبابة البيوت البال�ستيكية البي�ضاءTrialeurodes ،
vaporariorum Westwoodمعرو�ضة على أ�وراق نبات الدخان  .مع أ�ن حوريات البق مل تع�ش معتمدة على ع�صارة
النبات فقط� ،إال أ�ن ح�رشة البق النا�ضجة متكنت من العي�ش وو�ضع بيو�ض متغذية على ع�صارة النبات فقط .وعند درا�سة
ت أ�ثري أ�نواع النبات على التطور وو�ضع البيو�ض حل�رشة البق التي تتغذى على بيو�ض ح�رشة ذبابة البيوت البال�ستيكية
البي�ضاء وجد أ�ن معدل الزيادة حل�رشة البق كانت االعلى على البندورة و أ�قل تنازلي ًا على اجلرانيوم ،الباذجنان ،الدخان
و الفلفل و أ�ظهرت ح�رشة البق قدرة عالية على التكاثر على البندورة والباذجنان بحيث ت�ضاعف تعداد ح�رشة البق خالل
 15.6يوم ًا على البندورة و  72.8يوم ًا على الباذجنان .مع ذالك ،كان من ال�صعب على ح�رشة البق أ�ن تتكاثر على كل من
الدخان والفلفل حيث اظةرت التحاليل ال إلح�صائية ان وقت الت�ضاعف لتح�رشة البق بلغ  575.2يوم ًا على نبات الدخان
وان تعداد احل�رشة يتناق�ص اىل الن�صف على الفلفل خالل فرتة  90.4يوم ًا .كما وجد أ�ن وجود نبات اجلرانيوم متداخ ًال
مع نباتات الدخان والفلفل والباذجنان تزيد قدرة البق املفرت�س على التكاثر بحيث متكن البق من الو�صول اىل عدد كايف
لل�سيطرة على ح�رشة ذبابة البيوت البال�ستيكية البي�ضاء على اخل�رضوات يف فرتة أ�ق�رص من الوقت الالزم لذلك يف حالة
زراعة هذه املحا�صيل منفردة .كما أ�ثبتت الدرا�سة تف�ضيل ح�رشة البق املفرت�س لو�ضع بيو�ضها على أ�وراق نباتات العائلة
الباذجنانية أ�كرث من اجلرانيوم ،مع ذلك مل يكن ل�صنف النبات ت أ�ثري على فرتة احل�ضانة لبيو�ض البق املفرت�س.

Introduction:
small insects associated with the same
host-plant (Miller, 1956).
Different degrees of phytophagy and/
or predation can be found in Miridae
(Constant et al., 1994). Several mirids
have been recorded as crop pests, e.g.,
Macrolophus nubilus Herrich-Schaeffp
fer on tomato and tobacco in Spain
2

Mirids are mainly phytophagous. Howep
ever, some species are zoo-phytophagp
gous which may favour a mixed diet of
plant and animal matter. The adoption
of a carnivorous habit probably had its
origin in the ease in which a primitive
phytophagous bug could alternate the
sucking of plant sap with piercing of
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(Gomez-Menor, 1954); Cyrtopeltis tenun
uis Reuter on tomato in Egypt (El-Dessp
souki et al., 1976) and Macrolophus
rubi Woodroffe on blackberries (Rubus
sp.) in Poland (Cmoluchowa, 1982).
Some authors have suggested the possibp
bility of using mirids from the subfamilp
ly Dicyphinae, such as M. caliginosus
and Dicyphus tamaninii, as biological
control agents to control whiteflies and
aphids (Dimitrove, 1975; Tsybulskaya
and Krychanovskaya, 1980; Kaspar,
1982; Alomar et al., 1991). M. calp
liginosus was recorded on several cultp
tivated and non-crop host plants of a
number of plant families. It occurs in
a variety of habitats such as field margp
gins, roadsides, fence rows and fallow
land (Lindberg, 1953; Gomez-Menor,
1954; Wagner and Weber, 1964; Malausp
sa, 1987; Carayon, 1986; Malausa and
Drescher, 1989; Alomar et al., 1990;
Riudavits et al., 1993; Constant et al.,
1994; Goula and Alomar, 1994; Alomar
et al., 1994; Riudavets, 1995; Albajis et
al., 1996).
M. caliginosus was found to be mainly
a predator, and did not appear to cause
any physical injury to plants, even when
was at high populations (Malausa et al.,
1987; Malausa and Drescher, 1989; Abdp
del-Aziz, 1994). However, the Biologicp
cal Control Protection (BCP) reported
that M. caliginosus appeared to cause
an indirect damage to cherry and round
tomato crops during the late season
1996 in UK (Dale, 1997). Therefore,
the BCP recommended an investigation
about the mechanism of damage and
the circumstances involved before usip
ing M. caliginosus in an Integrated Pest
Management (IPM) programs on tomatp
Published by Arab Journals Platform, 2005
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to crops. On the other hand, under certp
tain conditions, D. tamaninii was found
to be phytophagous and caused damage
to tomato fruits once it had controlled
the whitefly population, and therefore,
a balance should be kept between both
mirid and whitefly populations (Alomar
et al., 1991).
M. caliginosus was observed overwintp
tering or feeding on its prey on plant
species from more than 12 plant familp
lies (Hamdan, 1997). Both nymphs
and adults are very mobile and, when
disturbed, run across the plant in search
of a hiding-place. The adults are also
good fliers (Schelt, 1996). Alomar et
al. (1994) and Albajes et al. (1996) obsp
served that nymphs and adults of both
M. caliginosus and D. tamaninii were
frequently found on the middle leaves
of Lycopersicon esculentum Mill. and
Nicotiana tabacum L. In addition, M.
caliginosus tended to oviposit in young
stems, leaf petioles and principal veins
of the host-plant associated with its
prey (Malausa et al., 1987; Fauvel et
al., 1987; Albajes et al., 1996; Tsybulsp
skaya and Krychanovskaya, 1980).

Study objectives:
1. To study the development and survp
vival of nymphs of M. caliginosus
when offered clean leaf-discs of tobaccp
co, eggplant, tomato, pepper or Pelargn
gonium peltatium.
2. To study the effect of host-plant specp
cies offered for oviposition on the fertilip
ity of the M. caliginosus fed on GHWF
eggs.

3

bron University Research Journal-A (Natural Sciences) - (???? ????? ?????? ??????- ? (?????? ????????, Vol. 2 [2005], Iss. 2, Ar

Abdul-Jalil Salem Hamdan, Effect of Host-Plant.... H.U.R.J., Vol.(2), No.(2): 1 – 15, 2006

4

Materials and methods:
The survival of M. caliginosus on the
assumed host plants:
A laboratory experiment was conducted
in Wye College at University of London
to study the possibility of survival of M.
caliginosus as a phytophagous insect.
Five assumed host plants were used,
each with 20 replicates. Each replicate
consisted of one newly hatched nymph
reared in a 5 cm diameter Petri-dish
cage with host-plant leaf-disc placed
on agar.
Each dish had a 2 cm diameter hole in
the middle of the lid, which was covered
by 50 mesh cloth to provide ventilation.
The predators were provided with leafdiscs placed underside upwards on a 2
mm thick agar media covered by a filter
paper to prevent the insects sticking to
the agar. The insects were transferred to
freshly prepared cages every 3 days.
Daily observations were made on the durp
ration of survival, frequency of moults.
Replicates in which the nymphs stuck
to the agar were excluded.
Adult longevity and fertility of M. call
liginosus offered GHWF eggs on difff
ferent host-plant:
A laboratory experiment was conducted
in Wye College at University of Londp
don. The experiment included 5 hostplant species used in 9 oviposition site
treatments as follows:
1. Tomato, Lycopersicon esculentum
Mill., cv White Craigella
2. Tomato + Geranium, Pelargonium
peltatium L., Ivy Leaf.
3. Eggplant, Solanum melongena L.,
cv Dusky F1 Hybrid.
4. Eggplant + Geranium, Pelargonium

peltatium L., Ivy Leaf.
5. Sweet Pepper, Capsicum annum L.,
Whorld Beater.
6. Sweet Pepper + Geranium, Pelargonn
nium peltatium L., Ivy Leaf.
7. Tobacco, Nicotiana tabacum L.,
White Burely.
8. Tobacco + Geranium, Pelargonium
peltatium L., Ivy Leaf.
9. Geranium, Pelargonium peltatium
L., Ivy Leaf.
Each treatment started with 12 replicp
cations, each comprising a male and a
female one day-old adult M. caliginosn
sus caged in a 5 cm diameter Petri-dish.
Two types of leaf-discs were offered in
each cage as follows:
(i) a 5 cm diam., clean leaf-disc of the
solanaceous host-plants which offered
as oviposition site offered either with
or without Pelargonium leaf. These
oviposition site leaf-discs were with
midrib and/or thick veins suitable for
oviposition and
(ii) a 2 cm diam. tobacco leaf-discs
heavily infested with GHWF eggs (with
an average of 159 eggs/cm2), prepared
being without veins and offered as a
food.
The adult M. caliginosus were transfp
ferred every other day to freshly prepp
pared cages and the oviposition leafdiscs were kept for the incubation
period in incubator with 25◦C, 75%
relative humidity (r.h.), and 16:8 L:
D photoperiod. Daily observation for
hatching nymphs was done. All replicp
cations in which the adult female died
before ovipositing were excluded from
the analysis.

https://digitalcommons.aaru.edu.jo/hujr_a/vol2/iss2/4
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To fix the relative humidity at 75% ±
5%, 12 transparent plastic food boxes
(27 x 15 x 8.5 cm) were used. Each box
included one cage from each combinatp
tion treatment in addition to two uncovep
ered petri-dishes which contained saturp
rated solution of NaCl. All boxes were
placed in an incubator fixed at 25oC ±
1 oC and 16:8 L:D.
Life table analysis:
Data of age-specific survival and agespecific fecundity of M. caliginosus
which scored daily were used to calculp
late life table parameters using a simple
program of QBASIC version (Jervis
and Copland, 1996).

Results:
The survival of M. caliginosus on the
assumed host plants:

5

The duration of survival of M. caliginn
nosus as phytophagous insect on clean
leaf-discs of tomato, eggplant, pepper,
tobacco and Pelargonium is shown in
Table 1.
Eggplant was the only crop on which
M. caliginosus completed its nymphal
growth, but even then only 3 nymphs
(15%) became adults, the other 17
(85%) died as 1st instars. However, the
3 insects that became adult on eggplant
were all females and took an average of
24 days for their nymphal period. One
of them died just after it had moulted
but the other two lived for 5 days and
didn’t oviposit.
All the nymphs offered other host treatmp
ments died as 1st instars. Nymphs on
tomato and tobacco survived for an avep
erage of 3 days, but on both pepper and
Pelargonium, most nymphs died on the
2nd day.

Table 1: Survival of M. caliginosus on leaf-discs of 5 host-plant species. Means
(days) ± s.e.(n)*
Treatment

Mean duration % survival Duration of nymph Adult
longevity
of survival
to adults
development

Tomato

2.8 b ±0.37 (17)

0.0

-

0.0

Eggplant

6.5 a ±2.06 (20)

15%

24±0.58(3)

3.3±1.67 (3)

Pepper

1.4 b ±0.29 (12)

0.0

-

0.0

Tobacco

2.9 b ±0.27 (14)

0.0

-

0.0

Pelargonium

1.6 b ±0.27 (16)

0.0

-

0.0

P value

.015**

0.0

-

0.0

*: n= Number of replications
**: Means within the same column with different letters differ significantly at 0.015
level (using one way ANOVA, Tukey’s family error rate).
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Adult longevity of M. caliginosus offf
fered GHWF eggs on different hostplant:
The host plant provided for oviposition
had no significant effect on the adult
longevity of M. caliginosus (Table 2).
In addition, there were no significant

6

differences in adult longevity between
fertile (where nymphs emerged) and
non-fertile (where no nymphs emerged)
females in any treatment. Thus, it is
clear that plant species offered for ovipp
position had no significant effect on the
adult longevity of M. caliginosus.

Table 2: Female longevity on different oviposition treatments. Mean (days) ±
s.e.(n) *
Treatment
(No. of females)

Adult longevity Adult longevity of
of fertile female
non-fertile femf
males****

P
value**

Adult longf
gevity of all
females

Tomato

20.5±3.18(4)

13.8±3.13(8)

0.17

16.0±2.45 (12)

Eggplant

14.0±1.41(4)

22.2±4.84(8)

0.14

19.5±3.39 (12)

Pepper

11.8±2.17(4)

15.4±3.51(7)

0.40

14.1±2.35 (11)

Tobacco

12.3±1.76(3)

14.5±2.86(6)

0.54

13.8±1.95 (9)

Pelargonium

16.6±4.48(5)

14.1±3.54(7)

0.68

15.2±2.68 (12)

Tomato +Pelargonium

18.6±2.91(5)

18.1±4.07(7)

0.92

18.3±2.07 (12)

Eggplant +Pelargonium

20.2±2.29(6)

14.5±2.45(6)

0.12

17.3±1.81 (12)

Pepper +Pelargonium

12.3±.76(6)

11.2±1.62(6)

0.54

11.8±0.87 (12)

Tobacco +Pelargonium

17.4±3.56(7)

10.2±1.98(5)

0.11

14.4±2.40 (12)

.280

0.336

P value***

.362

*: n= Number of replications
**: P value was calculated for the differences between fertile and non-fertile females using t-test.
***: P value for differences between different host-plant treatments was calculated by one way ANOVp
VA using Fisher’s pair wise comparison test.
****: Non-fertile females = females which did not produce nymphs.

Fertility of M. caliginosus fed on
GHWF eggs on leaf discs offered for
oviposition:
The number of nymphs/female that
emerged from both tomato and Pelargn
gonium was greater than that from tobp
bacco, eggplant or pepper when each
host-plant was offered alone as an
oviposition site (Table 3). Moreover,

there was an increase in the number
of nymphs emerging from eggplant,
pepper and tobacco in the presence of
Pelargonium leaves but there was a decp
crease in the case of tomato. However,
the effect of plant species on the total
number of nymphs was not statistically
significant among the four solanaceous
crops or combinations with Pelargonn

https://digitalcommons.aaru.edu.jo/hujr_a/vol2/iss2/4
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nium. In addition, there was an increase
in the % of “fertile” females on all the
examined hosts when Pelargonium was
present, with the % of “fertile” females
increasing by 25% on tobacco, 16.7%
on eggplant, 13.6% on pepper and 8.3%
on tomato.
Although, results in Table (2) showed
no significant difference in the adult
longevity of “fertile” females between
the examined crops, the results in Table
(3) showed that, there was a significant
difference in total number of nymphs
produced by each “fertile” female durip
ing its life-time and that difference was
due to the significant difference in the
daily fecundity of M. caliginosus femp
males when offered leaf discs of these
plant species as oviposition sites. Furtp

7

thermore, a comparison of the mean
number of nymphs emerging from each
oviposition host-plant indicates that a
significantly greater number of nymphs/
fertile female emerged from tomato and
Pelargonium than from eggplant, tobp
bacco and pepper when each host-plant
was offered separately for ovipositp
tion. Nevertheless, when Pelargonium
was added to the solanaceous cages,
the significant differences in the mean
numbers of nymphs/fertile female disap
appeared, the presence of Pelargonium
having caused a significant increase in
the number of nymphs emerging from
eggplant, pepper and tobacco leaf-discs
and decrease in the numbers emerging
from tomato leaf-discs.

Table 3: Fertility of M. caliginosus females offered different oviposition host plants
species. Mean ± s.e. (n)*
Treatment

Total no. of
nymphs/femf
male

% of fertile Total nymphs/ Mean nymphs/
fertile female fertile female/day
females

Tomato

16.2±7.52 (12)

33.3±13.60

48.7 a ±9.66 (4)

2.5 a ±0.47(4)

Eggplant

3.8±2.72 (12)

33.3±13.60

11.5 b ±7.20 (4)

0.4 b ±0.38(4)

Pepper

2.3±1.79 (11)

36.4±14.50

6.2 b ±4.61 (4)

0.4 b ±0.24(4)

Tobacco

3.2±2.44 (9)

33.3±15.70

9.7 b ±6.33 (3)

0.7 a b ±0.49(3)

Pelargonium

13.4±6.61 (12)

41.7±14.23

Tomato +Pelargonium

3.9±1.94 (12)

41.7±14.23

9.4 b ±3.48 (5)

Eggplant +Pelargonium

9.7±4.31 (12)

50.0±14.43

19.3 b ±7.89 (6) 0.9 a b ±0..28(6)

32.0 a ±11.70 (5) 1.8 a b ±0.40(5)
0.7 b ±0.28(5)

Pepper +Pelargonium

5.0±2.04 (12)

50.0±14.43

10.0 b ±2.89 (6)

0.8 b ±0.26(6)

Tobacco +Pelargonium

11.7±6.21 (12)

58.3±14.23

20.0 ab ±9.67 (7)

0.8 b ±0.29(7)

.289**

0.928***

.022**

.007**

P value

*: n= Number of replications
**: Means within the same column with different letters differ significantly at P value < 0.05 level
(using one way ANOVA, Tukey’s family error rate).
***: P value was calculated by x2 analysis.
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Oviposition sites preferences of M.
caliginosus:
M. caliginosus significantly preferred
leaf-tissue of tobacco and pepper for
oviposition rather than Pelargonium
(Table 4). These results also show that

8

the proportion of nymphs emerging
from tomato and eggplant were greater
than that from Pelargonium, although
the differences were not significant at
5% level.

Table 4: Proportion of M. caliginosus nymphs emerged from solanaceous leafdiscs and from Pelargonium leaves where both the solanaceous plants and Pelargn
gonium offered together in the same cage. Mean ± s.e.
Solanaceae
leaf-discs

Pelargonium
leaves

P value**

Tomato + Pelargonium (5)

0.64±0.21

0.35±0.21

.36

Eggplant + Pelargonium (6)

0.54±0.17

0.45±0.17

.76

Pepper + Pelargonium (6)

0.78±0.10

0.22±0.10

.0033

Tobacco + Pelargonium (7)

0.79±0.14

0.21±0.14

.014

Mean (24)

0.69±0.08

0.30±0.08

.007

Combination
treatment (n)*

*: n= Number of replications
**: Analyzed using two sample t-test.

Effect of host-plant species on the incf
cubation period:
The incubation period of the M. caln
liginosus eggs was not significantly affp

fected by the host-plant species under
the experimental conditions used here
(Table 5).

Table 5: Incubation period of M. caliginosus eggs laid in five host-plant species.
Host-plant species

No. of egg
batches

Incubation period
Mean (days) ± s.e

Tomato

55

Eggplant

41

11.40 ± 0.28
11.83 ± 0.20

Pepper

27

12.27 ± 0.27

Tobacco

34

11.41 ± 0.21

Pelargonium

86

11.91 ± 0.15

P value*

.065

*: P value for comparison between different host-plants (using one way ANOVA, Tukey’s family errp
ror rate).
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Life-table parameters:
The life-table parameters of M. caliginn
nosus were clearly influenced by the
species of host-plant in which the insp
sect oviposited (Table 6). When each
host-plant was offered separately, the
intrinsic rates of increase (rm) were
highest on tomato followed by Pelargonn
nium, eggplant, tobacco and pepper but,
when Pelargonium was offered together
with the solanaceous leaf-discs, the rm
changed, and the highest values were
obtained on tobacco followed by eggpp
plant, pepper and tomato.

9

Thus, as with other parameters, when
Pelargonium was added to the cages
for oviposition, the rm had increased
on tobacco, eggplant and pepper but decp
creased on tomato. Thus, with regard to
the gross reproductive rate (GRR), the
net reproductive rate (Ro), the capacity
for increase (rc), the intrinsic rate of incp
crease (rm) and the finite rate of increase
( ), these parameters were highest on
tomato followed by Pelargonium, eggpp
plant, tobacco and pepper when offered
separately for oviposition but, when

Table 6: Effect of host-plant species on life-table parameters of M. caliginosus fed
on GHWF eggs*
Host-plant

life-table parameters **
rc

rm

0.04409965

0.04455314

37.8 37.4

1.04556

0.009518201

33.0 33.0

GRR Ro

Tc

T

DT

Tomato

11.3

5.3

Eggplant

1.6

1.4

0.009511563

1.009564

72.8

Pepper

1.5

0.8

-0.007665304 -0.007662461 35.4 35.4 0.9923669

-90.5

Tobacco

1.2

1.0

0.001205132

0.001205132

32.4 32.4

1.001206

5757.2

Pelargonium

12.4

4.5

0.03927226

0.04011988

37.5 37.5

1.040936

17.3

Tomato +
Pelargonium

1.7

1.3

0.007627374

0.007630039

35.3 35.3

1.007659

90.8

Eggplant +
Pelargonium

5.2

3.3

0.03259871

0.03293975

36.1 36.1

1.033488

21.1

Pepper +
Pelargonium

2.1

1.6

0.01522098

0.01522866

32.7 32.7

1.015345

45.5

Tobacco +
Pelargonium

17.1

3.9

0.03327898

0.03408864

39.9 39.9

1.034676

20.3

15.6

*: Life-tables were analysed using the data obtained by Hamdan (1997) regarding the percentage of
surviving to become adult (86%) and the percentage of females (39%).
**: Life-table parameters were calculated using Q Basic program (Jervis and Copland 1996):
gross reproductive rate
(GRR)
net reproductive rate
(Ro)
capacity for increase
(rc)
intrinsic rate of increase (rm)
cohort generation time
(Tc)
generation time
(T)
doubling time
(DT)
finite capacity for increase ( )
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Pelargonium was added, the value of
these parameters changed, resulting in
the higher values on tobacco followed
by eggplant, pepper and tomato i.e.
with an increase of these parameters
on tobacco, eggplant and pepper and a
decrease on tomato in the presence of
Pelargonium.
Moreover, the doubling time (DT) was
also clearly influenced by the host-plant
species. When offered separately for
oviposition, the DT was shortest on tomp
mato with 15.6 days, followed by Pelan
argonium with 17.3 days, eggplant with
72.8 days, tobacco with 575.2 days and
pepper with -90.5 days. Thus, the M.
caliginosus population was established
in approximately 2 weeks on tomato
and Pelargonium and 10 weeks on eggpp
plant but it needed about 20 months to
double its population on tobacco and
its population was declining on peppp
per. However, the doubling time was
changed dramatically on solanaceous
crops when combined with Pelargonn
nium for oviposition. The presence
of Pelargonium with the solanaceous
crops resulted in DT of 3 weeks only on
both eggplant and tobacco, 45.5 days
on pepper and 90.8 days on tomato.

Discussion:
The survival of M. caliginosus on the
assumed host plants:
M. caliginosus is a zoo-phytophagous
predator (Alomar et al., 1994) and has
been reported by many authors on a varp
riety of plant species from 12 families
(Hamdan, 1997). Alomar et al. (1994)

10

conducted a survey on non-cultivated
winter plants and found that 24 plant
species harboured adults of the Dicypp
phine mirids including M. caliginosus
and Dicyphus tamaninii.
Several generalist bugs feed on plant
products (Dolling, 1991). This abilip
ity to survive for periods on plant sap
is important for sustaining both adults
and nymphs when their prey in scarce
(Ehler, 1990). It was found that plant
feeding by predacious mirids could be
related to a shortage of alternative insp
sect prey rather than to mirid density
(Salamero et al., 1987; Malausa, 1994;
Alomar et al., 1994). Thus, the tomato
fruit damage caused by either D. tamann
ninii in Spain (Alomar et al., 1991) or
by M. caliginosus in UK (Dale, 1997)
was due to the shortage of the insect
prey at the end of the fall growing seasp
son when high population of the mirid
was available in closed system greenhp
houses. However, this sort of damage
might not happen if the mirids were free
to disperse out of the greenhouses to the
open fields as in the case of plantation
system in some Middle-East countries
such as Jordan and Palestine.
The effect of the host plant as a source
of nutrients was also investigated by
Grenier et al. (1989) who found that
feeding on the host-plant played an impp
portant role in the life of M. caliginosn
sus. They found that only 21% of the
nymphs became adults when reared on
an artificial medium without plant matp
terials but, when Pelargonium leaves
were added to the same medium, 62%
of M. caliginosus nymphs survived to
become adults.
In the present study, newly hatched
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nymphs of M. caliginosus were unable
to develop when fed on the sap of tomp
mato, tobacco, pepper or Pelargonium
only and no first-instar nymphs reared
on these plants developed past the first
moult. However, on the sap of eggplant,
15% did grow and survive to the adult
stage. The results of a previous experimp
ment (Hamdan, 1997) also showed that,
when adult females of M. caliginosus at
the age of oviposition were released on
leaf-discs free of any insect pest infestp
tation, they were able to survive and to
reproduce but the rate of increase was
lower than with heavy infestation. It
is therefore concluded that the build up
of populations of M. caliginosus was
greatly influenced by the host-plant.
Fertility of M. caliginosus offered
GHWF eggs on different host-plant:
The results of this study were similar
to those of Albajes et al. (1996) and
Riudavets (1995) on the effect of hostplant species on fecundity of Dicyphus
tamaninii preying on whiteflies. Albp
bajes et al. (1996) found that the fecundp
dity of D. tamaninii was quite variable
in laboratory tests depending on the
plant species, with the greatest number
of eggs laid by females fed on GHWF
on Pelargonium. Moreover, Riudavets
(1995) found big and significant diffp
ferences in fecundity of D. tamaninii
when sweet pepper, cucumber and two
tomato cultivars were compared as ovipp
position sites, and he concluded that the
host-plant species played a key role in
the fertility of D. tamaninii.
In the present study, the host-plant specp
cies had a remarkable effect on the %
of “fertile” females and on the number
Published by Arab Journals Platform, 2005
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of nymphs produced by each “fertile”
female. Thus, the presence of Pelargonn
nium leaves in addition to the solanacp
ceous leaf-discs caused marked changes
in the % of “fertile” females on all the
examined solanaceous crops. When
each crop was offered separately, there
was a significantly higher fecundity on
tomato and Pelargonium as compared
to that on eggplant, tobacco or peppp
per. However, in all treatments other
than tomato, when combination treatmp
ments of oviposition sites were used,
the number of nymphs emerging from
the solanaceous leaf-discs increased in
the presence of Pelargonium compared
with these crops when offered alone. In
contrast, the number of nymphs emergip
ing from tomato was inversely affected
by the presence of Pelargonium.
In addition, the results of the present
study also showed that M. caliginosus
preferred to lay its eggs on solanaceous
plants rather than on Pelargonium. The
proportion of nymphs which emerged
from both tobacco and pepper was signp
nificantly higher than that from Pelan
argonium.
Thus, the preference for
laying eggs in Solanaceae rather than
Pelargonium might be considered a
useful character for M. caliginosus
as solanaceous crops are among the
main economic crops infested by the
GHWF.
In conclusion, plant sap might have an
effect on the fertility of M. caliginosus.
The actual role of Pelargonium is not
clear and perhaps the sap from tomato
and Pelargonium is more nutritious
than that from tobacco, eggplant and
pepper. On the other hand, the Pelargn
gonium could be a rendezvous place for
11
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mating of the M. caliginosus couples,
resulting in more successful fertilizatp
tion and therefore in a greater % of
“fertile” females.
Establishment of M. caliginosus popuf
ulations on different host-plant specf
cies:
Biological control of the GHWF in
glasshouses was based on seasonal
inoculative releases of Encarsia (van
Lenteren and Woets, 1988). However,
in warm regions, as is the Mediterranp
nean, the greenhouse whitely is also a
major pest of field crops and biological
control has to consider both field and
greenhouse cropping systems (Alomar
et al., 1989). Alomar et al. (1990) discp
cussed the use of mirid bugs as alternatp
tive biological agents to be used in IPM
for greenhouse pests on Mediterranean
vegetable crops and concluded that the
use of M. caliginosus and D. tamaninii
had proved a good beginning and the
results were positive.
Biological control in fields of tomato
crops in Catalonia (Spain) is currentlp
ly based on the conservation of mirid
predators such as M. caliginosus and D.
tamaninii (Alomar et al., 1994), while
in the Netherlands; M. caliginosus is
currently used for the biological control
of GHWF in commercial greenhouse
tomato blocks (Sampson and King,
1996). In addition, M. caliginosus is
currently used in biological control progp
grams as an alternative to Encarcia for
the control of GHWF and B. tabaci in
Southern Europe (Malausa et al., 1987;
Alomar et al., 1994).
In the present study, the calculated life
table parameters of M. caliginosus fed
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on GHWF eggs offered on specific
solanaceous host-plants gave different
values from that when the host-plants
were offered in combination to Pelargn
gonium. When host-plants were offp
fered separately, the GRR was higher
on tomato and Pelargonium than on
eggplant, pepper and tobacco. But
when Pelargonium was combined with
the solanaceous crops for oviposition,
an increase of GRR was found on tobp
bacco, eggplant, and pepper and a decp
crease on tomato.
The same sequence of effects was obsp
served on the net reproductive rate (Ro),
the capacity for increase (rc), the intrinsp
sic rate of increase (rm) and the finite
capacity for increase ( ), with greatep
est values on Pelargonium and tomato
when they were offered separately and
on tobacco and eggplant when offered
with Pelargonium. The generation time
(T) was 32-37 days without great variatp
tion between the examined crops.
The doubling time (DT) is considered
an important parameter in the evaluatp
tion of the reproductive potential of an
insect. The results of this study showed
that, when tomato and Pelargonium
were offered separately for ovipostion,
populations of M. caliginosus doubled
in two weeks. Moreover, when each
solanaceous leaf-disc was offered for
oviposition in combination with Pelan
argonium, M. caliginosus was able to
double its population within 3 weeks on
tobacco and eggplant and 45.5 days on
pepper.
The field establishment and pest control
effects of M. caliginosus in protected
tomatoes was studied by Sampson and
King (1996). These authors introduced
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M. caliginosus into 24 Dutch greenhp
houses at different rates and timing,
resulting in successful establishment of
the predator in 22 of these sites. The
population growth rate was similar in all
sites, with a 6-7 week generation time.
Moreover, the population growth of the
predator took place even in the absence
of whitefly, although it responded rapip
idly to increasing whitefly levels.
In conclusion, the results recorded here
under the lab conditions were in generap
al agreement (in the term of generation
time and time needed for population
establishment i.e. doubling time) with
that of Sampson and King (1996) on
protected tomatoes in the Netherlands.
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